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[Title of the Invention] METHOD OF ASSEMBLING SUBSTRATE AND 

DEVICE THEREFORE 

[Abstract] 

[Problems to be solved] A method of assembling substrates 
and a device therefore are provided which are capable of 
bonding the substrates to each other with high accuracy in a 
vacuum even in the case the substrates are made greater in 
size and smaller in thickness. 

[Solution] The one substrate to be bonded is held on another 
substrate to be bonded so as to face each other and both 
substrates are bonded to each other in a vacuum with an 
adhesive disposed at either of the substrates. The one 
substrate is held onto the other substrate by tacky adhesive 
means and the substrates are bonded to each other by 
narrowing the spacing in the vacuum. 
[Claims] 

(1) A method of assembling substrates, characterized in 
that the one substrate to be bonded is held on another 
substrate to be bonded so as to face each other and both 
substrates are bonded to each other in a vacuum with an 
adhesive disposed at either of the substrates, 

wherein the one substrate is held onto the other 
substrate by tacky adhesive means and the substrates are 
bonded to each other by narrowing the spacing in the vacuum. 
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(2) The method of claim 1, characterized in that one of the 
substrate is held below a pressure late on the bottom 
surface of a pressure sensitive adhesion sheet by an 
adhesion force and the other substrate is held on the table, 
a tensile force of a direction parallel with the main 
surface of the one substrate is applied to the pressure 
sensitive adhesion sheet, to keep both substrates almost in 
parallel with each other, and both substrates are bonded 
through the pressure sensitive adhesion sheet by narrowing 
the spacing between pressure plate and the table. 

(3) The method of claim 2, characterized in that the edge of 
the pressure sensitive adhesion sheet is grasped by a chuck, 
is moved horizontally to apply a tensile force of a 
direction parallel with the main surface of one of the 
substrate to the pressure sensitive adhesion sheet, and the 
pressure sensitive adhesion sheet is cut in the width 
direction by a cutter after bonding both substrates. 

(4) The method of claim 1, characterized in that one of the 
substrates is held by a tacky adhesive means stored in the 
pressure plate, and the tacky adhesive means is retreated 
into the pressure plate after bonding both substrates. 

(5) A device for assembling substrates, in which one 
substrate is held at an upper side of a vacuum chamber and 
another substrate to be bended is held at a lower side of 
the vacuum chamber so as to face both substrates, and both 
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substrates are bonded to each other in a vacuum with an 
adhesive disposed at either of the substrates by narrowing 
the spacing in the vacuum, characterized by comprising: 
a tacky adhesive means holding one of the substrates on the 
other substrate; and 

a means for narrowing the spacing between the one substrate 
held by the corresponding tacky adhesive means and the other 
substrate located there below. 

(6) The device of claim 5, characterized by further 
comprising : 

a table holding the other substrate; 

a pressure plate pressurizing the one substrate held by the 
tacky adhesive means relative to the other substrate located 
below; and 

a stripping means for moving the tacky adhesive means from 
the one substrate bonded to the other substrate. 
[Detailed Description of the Invention] 
[Field of the Invention] 

The present invention relates to a method of assembling 
substrates in which substrates to be bonded are held on each 
other within a vacuum chamber so as to face each other and 
the substrates are bonded to each other by narrowing the 
spacing in a vacuum, and a device therefore. 
[Description of the Prior Art] 

The manufacture of a liquid crystal display panel includes a 
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process in which two glass substrates provided with a 
transparent electrode, a thin film transistor array or the 
like are bonded with an adhesive at extremely close 
intervals of about several |xm (hereinafter, the substrates 
after bonding are called a cell) , and liquid crystal is 
sealed in the space thus formed. 

This sealing of liquid crystal includes a method disclosed 
in Japanese Laid Open Publication No. Sho 62-165622 in which 
liquid crystal is dropped on one substrate where a sealant 
is drawn in a closed pattern so as not to dispose an inlet, 
another substrate is arranged on the one substrate, and the 
upper and lower substrates are brought in contact and bonded 
to each other or a method disclosed in Japanese Laid-Open 
Publication No. Hei 10-26763 in which a sealant is drawn in 
a pattern so as to dispose an inlet on one of substrates, 
the substrates are bonded to each other in a vacuum, and 
then liquid crystal is injected from the inlet. 

[Problem(s) to be Solved by the Invention] 

Although in the prior art, both substrates are bonded in a 
vacuum regardless of before and after the pattern drawing of 
a sealant, the substrates cannot be sucked and stuck in a 
vacuum due to a pressure difference with the atmosphere. 
Thus, if the edge of the substrate located in the upper side 
(hereinafter, referred to as the upper substrate) is 
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mechanically held, the center part of the substrate is bent, 
and the bending becomes greater as the substrates become 
much greater in size and smaller in thickness in recent 
years . 

Before bonding, the substrates are optically positioned 
using an alignment mark disposed on the peripheries (edges) 
of the upper and lower substrates. However, the greater the 
bending becomes, the greater the spacing between the edges 
of both substrates becomes, thereby making it difficult to 
focus on the alignment mark and making it hard to do an 
exact alignment. 

Moreover, when performing bonding, the bent center part of 
the upper substrate is brought in contact with the lower 
substrate earlier than the periphery of thereof. Thus, To 
make the substrate spacing regular, spacers dispersed 
between the substrates are moved, to thus damage an 
orientation film or the like formed on the substrates. 
Moreover, the upper and lower substrates to be bonded have 
the same size, and a sealant tends to be disposed on the 
absolute peripheries of the substrates. In this case, there 
is a problem that a holding part of the upper substrate is 
hardly taken. 

Accordingly, it is an object of the present invention to 
provide a method of assembling substrates which is capable 
of bonding the substrates to each other with high accuracy 
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in a vacuum even in the case the substrates are made greater 
in size and smaller in thickness, and a device therefore. 
It is another object of the present invention to provide a 
method of assembling substrates in which the upper substrate 
can be held easily even if an adhesive is disposed on the 
edges of the peripheries of the substrates and the 
substrates can be bonded without damaging an orientation 
film or the like, and a device therefore. 

[Means for Solving the Problem] 

The present invention for accomplishing the objects is 
characterized in that the one substrate to be bonded is held 
on another substrate to be bonded so as to face each other 
and both substrates are bonded to each other in a vacuum 
with an adhesive disposed at either of the substrates, 
wherein the one substrate is held onto the other substrate 
by tacky adhesive means and the substrates are bonded to 
each other by narrowing the spacing in the vacuum. 

[Embodiment of the Invention] 

Hereafter, a first embodiment of the present invention will 
be described with reference to the accompanying drawings. In 
FIGs.l and 2, the device 1 of assembling substrates 
comprises a lower chamber section Tl and an upper chamber 
section T2. An XY6 driving mechanism (not shown) is provided 
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below the lower chamber section Tl . By the XY driving 
mechanism, the lower chamber section Tl is arranged to come 
and go in a left and right X-axis direction and a Y-axis 
direction orthogonal to the X-axis. Further, by the 0 
driving mechanism, a table 4 for mounting a lower substrate 
la through a vacuum seal 3 from a shaft 2 is rotatable 
horizontally relative to a lower chamber unit 5. Further, 
although the lower substrate la is constructed in a 
structure in which it is mechanically positioned and fixed 
by a pin or roller and in a structure in which it is 
suctioned and stuck once it is mounted on the table 4, an 
illustration of these structures are omitted for 
simplification . 

In the upper chamber section T2, an upper chamber unit 6 and 
a pressure plate 7 therein are constructed in a manner to be 
independent from each other and vertically movable. That is, 
the upper chamber unit 6 has a housing 8 having a bush and a 
vacuum seal stored therein, and moves in a vertical Z-axis 
direction by a cylinder 11 fixed to a frame 10 by using a 
shaft 9 as a guide. 

The lower chamber section Tl on the XYG driving mechanism 
moves right below the upper chamber section T2 and the upper 
chamber unit 6 I descends, the flange of the upper chamber 
unit 6 is contacted and formed integral with an O ring 12 
arranged around the bottom chamber unit 5, and it becomes to 
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function as a vacuum chamber. Here, a ball bearing 13 
installed around the lower chamber unit 5 can adjust the 
amount of crushing of the 0 ring 12 by a vacuum, and can be 
set to an arbitrary position of vertical direction. The 
amount of crushing of the 0 ring 12 is set to a position at 
which the vacuum chamber can be maintained in vacuum and the 
maximum elasticity is obtained. The big force generated by 
the vacuum is received from the lower chamber unit 5 through 
the ball bearing 13, and at the time of bonding the upper 
and lower substrate to be mentioned later, the lower chamber 
section Tl is slightly moved easily within the elastic range 
of the 0 ring 12, thereby enabling precise positioning. 

Even if the upper chamber unit 6 is deformed as it forms a 
vacuum chamber along with the lower chamber unit 5, the 
housing 8 stores a vacuum seal that causes no vacuum leakage 
relative to the shaft 9 and is vertically movable, and thus 
can absorb the force applied to the shaft 9 by the 
deformation of the vacuum chamber, thereby almost preventing 
the deformation of the pressure plate 7 supported by the 
shaft 9 and maintaining the upper substrate lb bonded to a 
pressure sensitive adhesive sheet 18 and the lower substrate 
la held on the table 4 in parallel with each other to thus 
enable bonding. Further, the vertical movement of the 
pressure plate 7 is carried out a driving mechanism (not 
shownaO disposed on the top of the shaft 9. 
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14 denotes a vacuum pipe arranged on the side face of the 
upper chamber unit 6, which is connected to vacuum sources 
through a vacuum valve and a pipe hose (not shown) , the 
vacuum sources being used when reducing the pressure in the 
vacuum chamber and making the vacuum chamber vacuum. 15 
denotes a gas purge valve and a tube, which is connected to 
pressure sources, such as nitrogen gas (N2) and a clean dry 
air, the pressure sources being used when returning the 
vacuum chamber to an atmospheric pressure. 

Next, the driving mechanism of the pressure sensitive 
adhesive sheet 18 holding the upper substrate lb will be 
described. 17 in the upper chamber unit 6 is a spindle, 
which enables the driving rotation and free rotation of the 
pressure sensitive adhesive sheet 18 rolled in a roll shape 
in a sending direction and the rotation and rotation fixing 
thereof in a sending direction with a reverse torque applied 
in the sending direction. 

The pressure sensitive adhesive sheet 18 can be rolled 
toward a freely rotatable roller 20 at the opposite side 
through a freely rotatable roller 19 by a spindle 21 
arranged by being positioned relative to the roller 20. The 
spindle 21 is capable of driving rotation in a rolling 
direction, and is capable of reverse rotation and rotation 
fixing in a condition that a torque is applied in the 
rolling direction. Moreover, the spindle 21 for rolling 
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operation positioned relative to the roller 20 is arranged 
to be horizontally drivable in the direction of a spindle 17 
while driving-rotating the pressure sensitive adhesive sheet 
18 in the rolling direction. Moreover, the pressure 
sensitive adhesive sheet 18 is rolled in a manner the 
adhesive surface faces a lower side, thus if the substrate 
lb is adhered to the pressure sensitive adhesive sheet 18, 
it faces the lower substrate la. 

The rotational movement of the spindle 17 is carried out by 
a motor 2 4 as shown in FIG. 2. The rotational movement of the 
spindle 21 is carried out by a motor 25, and the horizontal 
movement is realized as a ball nut 28 with the motor 25 
fixed thereto is moved by rotating a ball screw 26 by the 
driving of a motor 27. Further, a guide for horizontal 
movement of the ball nut 28 is not shown. 29 and 30 denote 
support axis holders of the ball screw 26, in which the 
support axis holder 29 is fixed to the upper chamber unit 6, 
and the support bearing 30 is fixed to a bracket 31 along 
with the shafts of the motor 24 and of the roller 19. 
22a and 22b denote image recognition cameras, which are 
installed to read out alignment marks disposed on the 
respective upper and lower substrate la and lb. 23 and 23b 
are transparent viewing windows, which carry out vacuum 
sealing of holes 6a and 6v installed on the upper chamber 
unit 6. 
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7a and 7b denote small holes disposed on the pressure plate 
7 for viewing the alignment marks on the substrates. Here, 
it is preferable that the width of the pressure sensitive 
adhesive sheet 18 is slightly smaller than the Y-directional 
distance of the alignment marks 24a and 24b commonly 
disposed at an opposite angle of the substrates, as shown in 
FIG. 2, so that the pressure sensitive adhesive sheet 18 may 
not block the field of view of the image recognition cameras 
22a and 22b. 

Next, a process of bonding substrates by the device 1 for 
assembling substrates according to the present invention 
will be described in FIGs.3 to 5. FIG. 3 (a) shows an initial 
state of the upper chamber section T2 before the upper 
substrate lb is held, in which the spindle 21 is moved to 
the right-hand side of the drawing, where the pressure 
sensitive adhesive sheet 18 is spread, and the pressure 
plate 7 is in the standby position. 

FIG. 3(b) shows a state in which the pressure plate 7 is 
lowered and brought in contact with the pressure sensitive 
adhesive sheet 18, and then lowered again slightly further. 
At this time, although the pressure sensitive adhesive sheet 
18 rolled around the spindles 17 and 21 is delivered from 
both sides, the pressure sensitive adhesive sheet 18 carries 
out a torque control by respective motors rotary-driving the 
spindles 17 and 21, and is always in a tensile force applied 
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condition. The tensile force is determined by the weight of 
the upper substrate lb, and as shown in FIG. 3(c), it is set 
to an amount which hardly generate a gap with the pressure 
plate 7 even if the upper substrate lb is stuck and held. 
After sticking and holding the upper substrate lb onto the 
pressure sensitive adhesive sheet 18, as shown in FIG. 4, the 
upper substrate lb and the lower substrate la are bonded. 
First, as shown in FIG. 4(a), the lower substrate la mounted 
on the table 4 is moved right below the upper chamber 
section T2, and as shown in FIG.4(b), the upper chamber unit 
6 is lowered by the cylinder 11, the flange of the upper 
chamber unit 6 is contacted with the O ring 12 arranged 
around the lower chamber unit 5, the upper and lower chamber 
sections Tl and T2 are formed integral with each other, and 
then a vacuum is exhausted from the vacuum pipe 14. 
Moreover, the lower substrate la is positioned and fixed on 
the table 4, and a sealant is drawn in a closed pattern on 
the outer periphery of the lower substrate la, with an 
appropriate amount of liquid crystal dropped inside. 
By the way, the vacuum chamber created by integrally forming 
the upper chamber unit 6 and the lower chamber unit 5 
reaches a predetermined vacuum degree, as shown in FIG.4(c), 
upper and lower driving mechanisms (not shown) on the shaft 
9 are operated while carrying out the alignment of the upper 
and lower substrates la and lb, the pressure plate 7 is 
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lowered, and the upper and lower substrates la and lb are 
bonded at a desired spacing with a predetermined pressure by 
decreasing the spacing between them. 

At this time, as the pressure plate 7 is lowered, the 
pressure sensitive adhesive sheet 18 rolled around the 
spindles 17 and 21 is delivered from both sides. However, 
since the pressure sensitive adhesive sheet 18 is always in 
a condition in which a proper tensile force is applied 
thereto, the pressure sensitive adhesive sheet 18 is not 
extended or broken. Further, the upper substrate lb is 
almost in contact with the pressure plate 7 through the 
pressure sensitive adhesive sheet 18 by this tensile force, 
thus it does not happen that the center part of the upper 
substrate lb is not extremely lowered. Moreover, since the 
upper and lower substrates la and lb are almost in parallel 
with each other, it does not happen that the center part of 
the upper substrates does not have an adverse effect on the 
spacers dispersed on the substrate la or the alignment 
between the substrate is made impossible. 

Further, as for the alignment of the substrates, a high 
precision alignment is carried out by reading out alignment 
marks installed on the upper and lower substrates la and lb 
from inspection holes 23a and 23b installed on the upper 
chamber unit 6 by the image recognition cameras 22a and 22b 
to measure their position by image processing and slightly 
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moving the XY0 driving mechanism (not shown) of the lower 
chamber section Tl. In the slight movement, the ball bearing 
13 keeps a spacing between the upper and lower chamber units 
6 and 4 so that the 0 ring 12 is not extremely deformed and 
kept in vacuum. 

When the bonding is finished, the gas purge valve 15 is 
opened by clamping the vacuum valve (not shown) connected to 
the vacuum valve 14, N2 or a clean dry air is supplied into 
the vacuum chamber, the gas purge valve 15 is closed after 
returning to an atmospheric pressure, and the routine goes 
to the ejection process of the cell formed by the bonding as 
shown in FIG. 5. 

First, as shown in FIG. 5 (a), after raising the upper 
chamber unit 6 by the cylinder 11, the pressure plate 7 is 
raised . 

Since the pressure sensitive adhesive sheet 18 is stuck to 
the top face of the bonded upper substrate, the operation of 
stripping the pressure sensitive adhesive sheet 18 will be 
explained in FIG. 5(b). 

This operation is performed by rotating the spindle 21 and 
rolling the pressure sensitive adhesive sheet 18 
simultaneously while horizontally moving it in the direction 
of the spindle 17 rotated and fixed at a speed synchronized 
•with the rolling speed. 

At this time, the pressure sensitive adhesive sheet 18 is 
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stripped from the surface of the upper substrate lb 
gradually and without an abrupt change. It is stripped 
altogether when the spindle 21 approaches closest to the 
spindle 17, and the spindle 21 acts as means for stripping 
the pressure sensitive adhesive sheet 18. 

The bonded lower substrate la is suctioned and adsorbed by 
the table 4, and does not deviate or is not raised even 
during the strippal of the pressure sensitive adhesive sheet 
18. 

When the operation is finished, as shown in FIG. 5(b), the 
lower chamber section Tl is moved to the left side of the 
drawing, the cell pc created by sticking the upper and lower 
substrates lb and la to each other is removed from the table 
4, and simultaneously the spindle 21 is horizontally moved 
in the right direction in a rotation fixed state in order to 
deliver the pressure sensitive adhesive sheet 18, and 
prepares the next bonding. 

Next, the bonding of the substrates in the device for 
bonding substrates according to another embodiment of the 
present invention will be described in FIG. 6. 

In FIG. 6, the same reference numerals denote the same or 
equivalent parts in FIGS.l to 5, and a repetitive 
description thereof will be omitted. 

In this embodiment, instead of the rolling of the pressure 
sensitive adhesive sheet 18 by the spindle 21, a chuck 
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device 45 of the pressure sensitive adhesive sheet 18 is 
installed, and a cutter 40 of the pressure sensitive 
adhesive sheet 18 or a driving mechanism for the chuck of 
the pressure sensitive adhesive sheet 18 is installed near 
the roller 19 of the spindle 17 side. 

That is, although the illustration of the upper substrate lb 
is omitted in FIG.6for simplification, after bonding the 
substrates, a cutter base 43 supporting a cutter stand 41 
through an actuator 42 is raised up to the lower end 
position of the blade of the cutter 40 by an actuator 44. 
Next, the cutter 40 is moved in the width direction (Y- 
direction in the drawing) of the pressure sensitive adhesive 
sheet on the outer periphery of the cell pc, and the 
pressure sensitive adhesive sheet 18 with the upper 
substrate lb adhered thereto is cut. 

The chuck 45 opens a grip of the pressure sensitive adhesive 
sheet 18, takes out the cell pc, with the pressure sensitive 
adhesive sheet 18 attached thereto, and strips the pressure 
sensitive adhesive sheet 18 from the cell pc at a proper 
point of time. Until it is stripped, the pressure sensitive 
adhesive sheet 18 functions as a protective film. If a UV 
light is irradiated for hardening the sealant, most parts of 
the adhesive layer of the pressure sensitive adhesive sheet 
18 is deteriorated by the UV light, thus it is easy to strip 
the pressure sensitive adhesive sheet 18 at a proper point 



2001-133745.doc 



of time. 

After taking out the cell pc, the cutter stand 41 is 
slightly lowered by the actuator 42, and a grasping part of 
the chuck 45 is formed on the end of the pressure sensitive 
adhesive sheet 18. After the cutter 40 is retreated (returns 
to the position of the drawing) , the ball screw 26 is 
rotated by the driving of the motor 27, and the chuck 45 
proceeds to the place where the roller 19 of the spindle 17 
side is located and grasps the end of the pressure sensitive 
adhesive sheet 18. Further, the driving mechanism for 
carrying out the gripping of the pressure sensitive adhesive 
sheet 18 is stored in the chuck 45. 

Afterwards, the cutter base 43 is lowered by the actuator 44, 
the chuck 45 is moved to the right side of the drawing by 
the motor 27 to continuously deliver the pressure sensitive 
adhesive sheet 18, is kept horizontal, and prepares the next 
holding of the upper substrate lb. 

Next, the bonding of the substrates in the device for 
bonding substrates according to yet another embodiment of 
the present invention will be described in FIG. 7. 
In FIG. 7, the same reference numerals denote the same or 
equivalent parts in FIGS . 1 to 5, and a repetitive 
description thereof will be omitted. 

In FIG. 7, 50 is an opening hole installed on the pressure 
plate 7, which is provided with an actuator 51 at an upside 
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and a tacky adhesive member 52 on the edge of the axis 
extended toward a downside from the actuator 51. By the 
operation of the actuator 51, the tacky adhesive member 52 
rises and falls in the opening hole 50. 

The upper substrate lb is held on the bottom surface of the 
tacky adhesive member 52, in close contact with the bottom 
surface of the pressure plate 7 by the sticking action. That 
is, the opening hole 50 is installed on the pressure plate 7 
at a proper interval and position in conformity to the size 
and shape of the upper substrate lb so as to hold the upper 
substrate lb facing horizontally to the lower substrate lb. 
The lower chamber section Tl having the lower substrate la 
fixed on the table 4 is moved below the upper chamber 
section T2 holding the upper substrate lb by the tacky 
adhesive member 52. 

Thereafter, as shown in FIG. 6(b), the upper chamber unit 6 
is lowered by the cylinder 11, forms a vacuum chamber along 
with the lower chamber unit 5, and the vacuum chamber is 
reduced in pressure and made in vacuum. 

Next, the alignment of the upper and lower substrates lb and 
la are done, the pressure plate 7 is lowered by the shaft 9, 
and the upper and lower substrates lb and la are performed 
by directly pressing the upper substrate lb by the pressure 
plate 7. In this case, since the opening hole 50 has the 
tacky adhesive member 52, the pressure is uniformly applied 
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to the upper substrate lb . 

When stripping the tacky adhesive member 52 from the upper 
substrate lb of the cell pc, the tacky adhesive member 52 is 
raised (retreated) in the opening hole 50 by the actuator 51. 
Then, the periphery of the opening hole 50 of the pressure 
plate 7 prevents the movement of the upper substrate lb, 
thus the tacky adhesive member 52 and the upper substrate lb 
can be separated easily, and the pressure plate 7 functions 
as a means for stripping the tacky adhesive member 52. 
Thereafter, a nitrogen gas N2 or clean dry air is supplied 
into the vacuum chamber, the air is purged and returned to 
an atmospheric pressure, and the pressure plate 7 is raised 
to raise' the upper chamber unit 6, the lower chamber unit Tl 
is moved to the left side of the drawing, and then the cell 
pc is taken out of the table 4. 

According to this embodiment, since the tacky adhesive 
member is stored in the pressure plate 7, the inside of the 
upper chamber unit 6 is simplified, and the taken for 
reduced pressure and vacuum can be shortened by making the 
vacuum chamber smaller in size, thereby increasing a number 
of sheets to be processed. 

Further, the center part causing the loosening of the upper 
substrate lb can be hung and raised by the tacky adhesive 
member stored in the pressure plate 7, thus there is no risk 
that the center part of the upper substrate is bent to 
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damage an orientation film or the like. 

Without being restricted to the aforementioned embodiments, 
it also may be possible to install the tacky adhesive member 
on the table 4 and use it to fix the lower substrate la. 
Further, instead of the pressure sensitive adhesion sheet 18, 
a plurality of adhesive tapes may be disposed movably in the 
upper chamber unit along two parallel sides of the upper 
substrate lb by a mechanism as shown in FIGs.l and 2, and 
the upper substrate lb may be held in parallel with the 
lower substrate la. 

In any embodiment, since the upper substrate is held on the 
main surface side thereof, the loosening of the center part 
can be prevented. Even if the sealant is disposed on the 
absolute peripheries of the substrates, this does not 
obstruct the holding of the upper substrate. 

[Effect of the Invention] 

As explained above, according to the present invention, the 
substrates can be bonded to each other with high accuracy in 
a vacuum even in the case the substrates are made greater in 
size and smaller in thickness. 

Furthermore, according to the present invention, the upper 
substrate can be held easily even if an adhesive is disposed 
on the edges of the peripheries of the substrates and the 
substrates can be bonded without damaging an orientation 
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film or the like, and a device therefore. 
[Brief Description of the Drawings] 

FIG.l is a schematic cross sectional view of a device for 
assembling substrates illustrating a first embodiment of the 
present invention . 

FiG.2 is a perspective view of a driving mechanism of a 
pressure sensitive adhesion sheet in the device for 
assembling substrates as shown in FIG.l 

FIG. 3 is a cross sectional view of a main part illustrating 
an initial process of bonding upper and lower substrates in 
the device for assembling substrates as shown in FIG.l. 
FIG. 4 is a cross sectional view of a main part illustrating 
a process of bonding upper and lower substrates in the 
device for assembling substrates as shown in FIG.l. 
FIG. 5 is a cross sectional view of a main part illustrating 
an ejection process of a cell formed by bonding upper and 
lower substrates in the device for assembling substrates as 
shown in FIG.l. 

FIG. 6 is a perspective view of a main part illustrating a 
process of bonding upper and lower substrate in a device for 
assembling substrate according to another embodiment of the 
present invention . 

FIG. 7 is a perspective view of a main part illustrating a 
process of bonding upper and lower substrate in a device for 
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assembling substrate according to yet another embodiment 

the present invention. 

[Explanation of Reference Numerals] 

1 device for assembling substrates 

la lower substrate 

lb upper substrate 

4 table 

5 lower chamber unit 

6 upper chamber unit 

7 pressure plate 

12 0 ring 

13 ball bearing 

14 vacuum pipe 
17, 21 spindle 

18 tacky adhesive member 
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[0 0 0 7] $fc, KS0*t>-ii:3&-ra«fttt, ±ffiffi^ 

[0 0 0 8] Bfi9^:-5±TOSffi*|^— 9->TX 
«lRlfc*^ co±3ft«dfc(4±»fi(0«»ft)V«i: 

40 A,^nfti^t^^gat>fe^o 

[0009] ^n^*, *5gwoiWtt, Sfi*>rx^ 

[o o i o] $ fc, *«w^<fi<oa«ti. 

^. L^^EfRlflMft if^fiott^ d ^ ft < flA *9 ^ 

^*^iifta«oaA*ffifc*<D»B«ra«'r«i: 

50 [0011] 



3 

vmmctmtzmmic x 5 jes^-ens k> £t>-es t <d 

[0 0 12] 

m^xmWt&o Bl, H2fc;te^T, *^W^3S:S 

2fr£*M£ft. Tf-V V^SPT 1 (DTfctt, xvern 

maWltcfcO, T*+y^ffiT 1 W\ Hffl±T2EtFOX 
»£[rJ£, X*fciK'r*Yllttriaifc:tt*-i?**j:5fc: 

v^S 0 Sd, TSfil ate, x-7/M±lcJgK2ft3 

[0013] if-vy;«T2m ±^*y/S;x-y 

[0 0 14] XY0Bft««±flDT*+>^«BTl*«± 
feSOU y^l 2tc±^yM:i->y h 6 07^yi/^ 

fc#-;i"*7U:/y i 3&, Rffifccfcsoyy^i 20 

3£«ThE£:4oT^5o OUy^l 2<DO-Pftfl«, X£ 
^y^rt£X£M$o£^Tt, fro, «^o3»tt 

T^y^WT 1 *oyyy 1 2®3WtlBHrt"C§Sfc: 
[0 0 15] /\Vi/y ?8lt* ±^^y/^a-^ h6tf 

t?±T»Rrti4*3S'y»";l/*rt)«LTl^a)T, 
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ibT*£, tt»5/-h 1 8fcB9W*6tifcJdH6l bfc 
O-frtftfRTflEkftSo S3, iPES7 0±T«ltt>'+7h 

9o±aBfc»BsnfcH«*tfi*LftBi(iai«iT?fTi. 

[00 16] 1 4(±±^^y^n-y H60iJS«cEH 

- x vn^mz stt s *u cnf) ti as?- * y / <n 

ELKfflcr5«Ffc:ffifflSn* 0 l StetfX^-yVW 

7t=?-*--7x\ mmfix (n,) ^y->H^i 

10 7-*OEA»*cSM»*ti, Ltie^t>/^ 

«EtR-r»fc«ffl«n*. 

[0 0 17] ±«E1 btfi»««ifS/-M 

[0 0 18] fefy-h 1 8te, gHESSOn-^ 1 9 
*^LTK#«<0IIIlEaSOD-5 2 0»C|qIfrt\ n- 
20 72 0t«»«*cittllHSLE«^nfcXVfyF;l/2 I 
T#f?ffi9WflE£4oTv>a 0 xt!yF;l/2 1 tt, Jffii 

1 8*#tfliD*iqi»cB«iiHE*RrflB-e, fro, 

#£SS! 0 #ifij tc h ;U £ frfrfr o fctt«l»OiS!ae t SlfE 

ffiffi©^$tifc#$aS0ffloxtfyF;i/2 Hi, 

-h 1 8*#ffK9*i^tJB»laHEL4^6Xt:yF;l/ 

1 7 0*[fiitC7jc¥ffiK|pr8Efc4t>Ti/^o IS. M^- 
h 1 8 03te«ffitiTffl'Jti:4S<k'5t#tffiP»nTt^O 
T% ±«Kl btftt»S/-h 1 SfcftSOfiKfcTgffil 

30 a£Hfa?Z£5lZ%i%o 

[00 1 9] xtfyF;n 7(D±izmmmz, IH2fc 
^LTi/^ck-SJC ^-^2 4tCcfcDff9o xtfyF;l/ 

2 I ©±E®fil(ifftt, t-^2 5fcJ;?)Sv\ ±!27]< 
VKlfftt, 2 5 tf@£2n/c#-;l/^y h 2 8 
ti\ ; e-^2 7 0BKifc«k*)#-;Mai:2 6^IsIteL^ 
ttTSC tT^H-T^o h 2 8(07j<TiK) 
fffflAVKIi, Bf^tBLfCo 2 9, 3 0^ 
fai:2 6 0*#-mS-p, ■9-*-h»S2 9te±^-v 

40 2 4StfD-7 1 9(0y^7h^^^tc7-7^'V h3 1 
tCS^^n. 77^7h3Ut ±ft>/U-7h6 
fcHS*nS<Silfc4-c>T^* 0 
[0 0 2 0] 2 2 a, 2 2b(»II^^7T\ ±T 
^Sffil a, 1 b^^tenTl/^^ffiS^^v-^^ 
K*W*fc**C»H^n5 0 2 3 a, 2 3bti, J8W4 

[0 0 2 1 ] 7a, 7btilfi(0ffiISt)ti:7-^^l 
5^ taE«7«C»Wfc/>ao^T«S. CCT\ 3te 
50 «y-h 1 8<Q*Ite, tt*S/-h 1 8^H»BM*^7 



5 

2 2 a > 2 2b <DW? *l\fc 9> i2 tC^T «k 9 

[ 0 0 2 2 ] H 3 Tb^El 5 T*SSfflug® 1 V 

±SS 1 b W«JS$tL5MO±^-V y^SPT 2 OSJJHtf 
Jgfc^LTfetK K;l/2 Uffil^H 8££ 

[0 0 2 3] H3(b)(iftnEtE7^TB5^ttai/-h 
i^o coft, Xtf>K;H 7k2 lfc#*|fc&ttT^ 

H8liX^FJl/17, 2 1 *ErtBEIIl*'&**n j F 
ft©*- £ t* h ;i/*»flB*ftv\ mt3 I o s 0 frfr 

U 03(c)fc3Vr<fc5fc. ±Sfil b*te0f*y«j$ 
*^TtiPEtS7 1:OMt«IBtf»H7?#ftt*fc:»^ 

r«. 

[0 0 2 4] C0J;-5fc:±§ffil b*tt»S/-h 1 8tc 
BSDWtfiH*Lfc& B4fc5Vr±3fc, ±S« l bk 

[0 0 2 5] 04 (ateaVTJlSfc, TS1R 1 a 

*r-:/>4±fciB«LfcT?-*>><»T l £±^*> 
AgBT2 0MT^Bi*^ 0 4 (b)fc?jVf <fc5£* 5/ 

f^y/ui-y h sojaofciEuaLTfesoy >y i 2 

[0 0 2 6] ft, TWRl attr-7;U4±fcttBi*«) 
H^SftTfc!), TSfil a±<D$rU§£Wu *>-;l/9Jtf 
*n-XLfc/*#->T*ffiIh*ftTfcD, ^cDrtWcii 

[0 0 2 7] £T, ±f-VVMrL-^ h6kTf"VV^ 

on&ffic'MLrcZs 0 4 U)Ick?&oIc^ ±TffiS 
ffila, 1 b<Dim&to#*'i7^%&t>z/*7b9±<D 
HSLTl^ftl^±TBIMl«l*»ff«*. ifflE«7£T 
0r^OliDE^T*±TWfitEl a, 1 bOHRI* 

[0 0 2 8] C(0S$^ipE«7^T-r^fConxt: o > 
F*17k2 1 *C##K6tlTl^*«i3||5/- b 1 8 *W 
#fr&i3£9fflSftStf, ±KLfc* 5 h 1 8 

-M8AW/cOW:DU^ C03lo5l 
9*K:*k!5±StRl bfc«SS$/-M 8*rtLTi)DEffi 
7fc:tSffg&»LT^T±gffi l b(0**SP^ffi«8^Sn 
TtfoTV£<:kttft<* ±TffiStSl a, 1 bfctBtf 
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*2ftfcX^-1tfc^ff£^*fc9* SfiH±<DffiH 

[0 0 2 9] H#£, Sfi|p|±<DttH^t>^(i, ±^a* 
h 6 2 3 a, 2 3 bA^Bffi 

BI^722a, 2 2bt'±TSlffila, 1 bl:fi 

10 COOKKcfel^T, OUy^l 2tfffiffi{CgJBL 

^-;1/^7U>^1 3 

[0 0 3 0] Ki?)^to-a:*«»7-rsi:, «£Kgi 4tc 
>F7^x7-«L, *f[EfcMLTfr&#X><- 

e/vvi/71 5*bbi:t, H5K^-rBo#to*TfBia« 
nfc-b;i/©a 9 a Listed 

[0 0 3 1] 05 (a) ICTjkt&olC, 

20 1 1 ?±?*>^JL-y b 6*±ff£-Sfc», iPE^7 

[0 0 3 2] &59£"£fc±gffi i bO±fl6fctt«i«5/- 
h 1 8rt%Dtt^T^£©?\ WT, tt»S/-h 1 8£ 

fw-rsdmco^r^s (b)TKw-r«« 

[0 0 3 3] £<D$foiflt, XtT>K;I/2 1 J&lHUte^-^tt 
»->-h 1 8 4#*ffl*klRl«Ffc, S#E9i£Kk|5|Wl 
Lfc»£T|§llEffl£LfcxeyK;l/i 7<0*iRifc:*¥» 

[0 0 3 4] C(0^ Sig^-h 1 8tt±S«l b0)± 
30 ffi^6tfe^(cjSS4<Sf]^n, xtr>K;l/2 l^xif 
> F;U 1 7 (ii«fc5fi»Lfc«pfr^TffWtlS<fc 5 
oT&D, Xtf>K;b2 lffll^-F 1 8 0»Jffi#g 
k LTfcffll^TVao 

[0 0 3 5] aS9^fe*nfcT»Kl aii-r-^;l/4T* 
R3IW»**T13 0, hi 8*W?nt^5 

[0 0 3 6] ±KttffA«7f«k, 0 5 (b)tc^*T«J: 

4^6±TSfil b, 1 a^rftSDf^TTt /c-b;l/p c 
40 ££Vfkk&lc, x^>F;l/l 7^&SfU^tt»>/-h 
1 8£i£Dfflffc*xk:yK;b2 l^lsllEB^b^fiB 

[0 0 3 7] H6*Ccfc9*fgW^(fiO*jSE»^C 
[0 0 3 8] B6T01 5 (c^ L fc-*jSBBIfi k 

[0039] cp*SBB«"Ctt, xtr>K;i/2 1 ects 
tt»i/-h 1 8 0«$»t)fc:ft^T, ttS^>~h 1 8 0 
50 ft7»45m xe>FiM7»D-7l 
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9 0j£flffcft»5/- hl8^«^4 0 m«'>- h 1 
[0 0 4 0] H6TttBWftOfcftfc:±iBSi b 

2£;frLT#y£&4 1 *3a*Lfc*y*'< 
-X4 3^:7^aX-^4 4T*»y*4 0O73OTM8 

[0 0 4 1 ] #fc, -tr;l/p c O^JBW"Ptt»S/- h 1 8 
OtS^fp] (HOY »|r!) fC#y£4 0 ±g 

[0 0 4 2] 4 5ttft»i/-h 1 8 0ffl»4BB 

U iSfi:*^T-b;bp cfr h 1 SfcfHJffft 

So CO«« r ffi9St?«:tt3llS/-h 1 8ti\ -tr;UpcO 
{SHJlfc LTfffi< 0 ^-;l/#JIKffcOfeftfc:UV}K*Ha» 
t4Cttf*«<, h 1 8©*gOtt»BttU 

vjttTS6ft , rso'eiaa4i9ji5T?ott»s/-h i s^i 

[0 0 4 3] *;Upc£EDfflbfcftW:, ;>ry2£M l 
^:7^ax»^4 2T*ffifr{cT»2-fc!\ ft»*>-h 1 
8 ©KiSMcT-* 7^45 <003b>*ft*^* 0 fiy$4 0 
flHIfir (HOfiEffitMaci:) LTfrS* ^-^27(0 
B»T#-;l/tei:2 6tfEIIEU ^t>y^4 5^h^ 
K;H 7»n-7i 9 0fcc5tjToTttr>-H 
8 0*8gRfE8^5 0 fty*4 5tfet«fi«S/ 
-h l 8 0JH«p*fir43BB«««*±. ft^4 5fl(: 

[0 0 4 4] tOft, 7**iX-*4 4T^7^» 
X4 3*rTK£-t!\ ^7^45^-^27T»e 
ffliJ^SK^HJrTtta^- h 1 8fc»?)ffl-rfcfcfcti:7k¥ 

[0045] M7v*mi<D3£icm<D%timmic 

[0 0 4 6] B7Tni712B5fc^Lfc-£ifcJBJgfc 

[0 0 4 7] 07tc:fcl>T, 5 0teJpEffi7fC»ttfcBfl 
?LT\ ±S"fC7^^x-£5 1 ZffipL, CCOT^^n 
5 1 Jb^6T*te|R]froT#tffc(*0*tett«»# 
5 2^W^tlTl^o 7^aX-^ 5 1 OiE(jfFT\ 
B8?L 5 0 rtT-ftSSPtt 5 2 ±Tf So 

[0 0 4 8] ±«fil btt, «itf^5 2 0TffifctO 
tt*lfffflTftlES7<DTffifc?S*Lfc}BT*CBltLTV^ 
«o fiP%, BB?L5 0«±Sfil b^TSffil atcttLT 

^t^to*Tai4MIH J ¥>{aaC"PiBiE«7fc: 

[0 0 4 9] TSffi 1 a*T->OI/4±fc:H£LfcT*- 
t>/«Tltt±Sfii b*«S»aBtt5 2-pfiWLT^ 
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[0 0 5 0] toft, 06 (b) Tvicfcfc-Mc, S/yy 
a.-? h 5«af-fr>^*JB«LT^6rt»*WE 

[0 0 5 1] ±Tf^St5 lb, 1 aOffil&t* 

LT, S/+7h9T*PE*7*"R»S-a:, ioE«7T» 
tc±StEi b*»LT±TS5»Rl b. 1 aO&SO^b 
■B:*ftft3o CO«£, BB?L5 0fctt«i»SBt5 2tf* 
SOT\ inESfcLtStE 1 bfc^^cip^So 
10 [0 0 5 2] B0^t)-&TT#ft-b;l/pcO±aiRl b 

t) GB7L 5 0 rtTKi«t«tt 5 2 (fiff) 2^ 

■TS *PE4S 7 OF»1?L 5 0 OE»ffi*<±Bfi 1 b Oil 
i&*KittaOT\ (B#ttt»ffl«5 2i:±Sfil b£ 

SfcLT»<. 
[0 0 5 3] tOft, I^tV^fltS^XN^ 
* »J - > K 5 x7-|««e >• L ^ 

«E£E?U JraEffi7«r±ff*-it±f-^ v^a-y h 6 

frb, -tr;l/p c3&f- ^;l/4^6K9ffl1"o 

[0054] c<DMmmmic&ni£. tbmmttftmmtii 

[0 0 5 5] £fc s ±Sffil bOfc«**ecTif*« 
£*nEte 7 tcrtjgcL fc&«g|$fcf D ± T < c £ 

30 [0 0 5 6] tLho^aBBStHSf , x-^OM 

sfc, i 8«c«*r, ±stEi bwfi 

4 23ZIfc:}a'5«J:9Jca[»*OttaT-7 r tHl, H2tc 
"IffifcSBLT, ±Sffil b^TSffil a^¥fT^^S 
[0 0 5 7] ^-fno^MJftsT^, ±S«*tO±B5 

40 t±B«ofij«ffc:$l»tt*t\ 

[0 0 5 8] 

[0 0 5 9] $fc#«W£J;fttf, ISHWfcgf 

So 

50 [Hi] *^0-*^»%S1-Sfifi^»BO«B 
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[0 3] Hlfc^bft«fi|ill«HTO±THWfi«ftS 

[0 5] HlfcSLtefflBHa:»"PO±TPiSfi*PiS 
ffi0Tfe£> o 

[0 6] *»wofl&oji«»je*c45afiei8B^© 
[0 7] xmiv&ctmmiBmcftzmffiajmm 

[01] 



[fl i] 

T2 
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